Electronic Version 
Stylesheet Version vl.1.1 

Description 
WEB FINISHING METHOD AND SYSTEM 

Cross Reference to Related Applications 

[0001] This application claims the benefit of U.S. Provisional Ap- 
plication No. 60/481,188, filed August 7, 2003. 
Background of Invention 

Field of The Invention 

[0002] [00027 The present invention generally relates to printing 

equipment and processes. More particularly, this invention 

relates to a web finishing system suitable for use in inline 

and offline finishing systems in which multiple webs are 

simultaneously processed. 
Description of The Related Art 

[0003] [0003] In a typical inline printing and finishing apparatus 
used in the printing industry, a single paper web passes 
through a series of printing presses at high speeds before 
being printed (wetted), dried and cooled, after which the 
web undergoes a secondary finishing operation such as 


folding, perforating, gluing, die cutting and rotary cutting 
the printed web to a desired length. The speed at which a 
web can be printed and dried is typically higher than the 
speed at which finishing operations can be performed, 
such that the web finishing operation may artificially limit 
the speed at which finished printed material can be pro- 
duced. As such, there are circumstances in which an of- 
fline web finishing system is desired. 
[0004] [0004] If an offline web finishing system is used, printed 
webs are rewound at the end of the printing press line to 
form a preprinted roll ready for a secondary offline finish- 
ing operation. In the process of rewinding a preprinted 
web, it is difficult to maintain an even level of tension 
throughout the entire rewound web, even though the ten- 
sion of the web is monitored through extreme care. Rela- 
tively small changes in web tension can cause significant 
print variation of the repeat length of a web's print image, 
which typically comprises multiple images that repeat as a 
set along the length of a printed web. Because paper is 
sensitive to environmental conditions such as humidity, 
another problem that arises with rewound webs is that 
during storage, the printed image may shrink, expand or 
do both within the same rewound web, depending on the 


conditions within tlie storage area. As a result, preprinted 
and rewound webs normally exhibit variations in the re- 
peat length of its print image ("print image repeat length") 
throughout its length. 

[0005] [0005] For economy and/or other considerations, 

preprinted and rewound webs are unspooled and regis- 
tered (aligned) with each other so that the webs can to- 
gether undergo the finishing operations necessary to pro- 
duce a finished product. For this purpose, preprinted 
webs have registration marks printed thereon that can be 
detected with a registration scanning system to synchro- 
nize the finishing equipment with the printed images on 
the web. Nonetheless, print image registration can be a 
significant problem in web finishing, especially when 
dealing with multiple webs. More particularly, it is difficult 
to register the print images of two or more preprinted and 
rewound webs because, for the reasons discussed above, 
each web typically has a different trend of print image 
length variations that can be localized or cumulative. 

[0006] [0006/ The conventional method of operating a web finish- 
ing system that involves multiple rewound webs is to print 
one web, referred to herein as the "primary" web, to 
achieve a generally precise print image repeat length. 


while other ("secondary") webs are intentionally printed to 
have shorter image repeat lengths. This method requires 
stretching the images of the secondary web(s) in an at- 
tempt to match the primary web, or to shrink the image of 
the primary web to match the image of the secondary web 
through the finishing system. The former scenario is de- 
picted in Figure 1, which shows a primary web 10 and a 
secondary web 12 side-by-side instead of being regis- 
tered with each other for purposes of clarity. As noted 
above, the primary and secondary webs 10 and 12 have 
print images 14 containing a series of individual images 
20 and 22, respectively, that are repeated with each print 
image repeat length. As represented in Figure 1, the sec- 
ondary web 12 has been overstretched, such that the print 
image repeat length of the secondary web 12 is longer 
than that of the primary web 10, as evidenced by the 
phantom lines 16. In addition to such inaccuracies, the 
conventional method of stretching or shrinking webs may 
cause tension upset in the finishing operation and result 
in web break. 

[0007] [0007] It is believed that a method does not exist in which 
an offline system is capable of dealing with the variation 
of the position of the print repeat and cumulative errors of 


the repeat length on webs that are aligned for simultane- 
ously undergoing an operation. Accordingly, there is a 
need for a method capable of providing reliable and com- 
mercially acceptable finished products from multiple 

preprinted and rewound webs. 
Summary of Invention 

[0008] [0008] The present invention provides a system and 

method for effectively managing the tension and main- 
taining commercially acceptable print image registration 
between multiple preprinted and rewound webs in a web 
finishing system. The invention generally entails severing 
lengths of print images of a secondary web, and then in- 
dividually aligning each length with those of a primary 
web prior to the finishing operations. 

[0009] [00097 According to the invention, managing the tension 
and maintaining registration of a first web and at least 
second web being transported toward a finishing appara- 
tus involves comparing relative positions of registration 
marks on the first and second webs, severing lengths of 
the second web in response to the relative positions of the 
registration marks, individually aligning each length of the 
second web with the first web, and then simultaneously 
performing a finishing operation on the first and second 


webs with the finishing apparatus. A system adapted for 
performing the method of this invention includes means 
for simultaneously performing a finishing operation on 
the first and second webs, means for transporting the first 
and second webs toward the finishing apparatus, means 
for comparing relative positions of registration marks on 
the first and second webs, means for severing lengths of 
the second web in response to the relative positions of the 
registration marks, and means for individually aligning 
each length of the second web with the first web before 
the first and second webs encounter the performing 
means. 

[0010] [0010] From the above, it can be appreciated that the 

present invention provides an offline finishing system that 
is capable of dealing with variations in positions of print 
images on webs and the cumulative errors of the repeat 
lengths on webs that must be aligned before simultane- 
ously undergoing a finishing operation. As such, the in- 
vention provides a system and method capable of provid- 
ing reliable and commercially acceptable finished prod- 
ucts from multiple preprinted and rewound webs. 

[001 1] [0011] Other objects and advantages of this invention will 
be better appreciated from the following detailed descrip- 


tion. 

Brief Description of Drawings 


[0012] [0012] Figure 1 shows a pair of primary and secondary 

webs of the type that are preprinted and rewound follow- 
ing a printing and drying operation, and shows print im- 
age repeat lengths of the secondary web differing in 
length from print image repeat lengths of the primary 
web. 

[0013] [0013] Figure 2 shows a pair of primary and secondary 

webs of the same type as shown in Figure 1, but in which 
the secondary web has been cut into lengths in accor- 
dance with the present invention so as to nullify any dif- 
ferences in print image repeat lengths between the pri- 
mary and secondary webs, thereby enabling accurate reg- 
istration of the secondary web with the primary web. 

[0014] [0014] Figure 3 represents an offline finishing system ca- 
pable of handling multiple preprinted and rewound webs 
in accordance with the present invention. 

[0015] [0015] Figure 4 represents a control scheme for making 

the cuts in the secondary web of Figure 3 and then regis- 
tering the secondary web with the primary web in accor- 
dance with the present invention. 
Detailed Description 


[0016] [0016] The present invention relates to an offline web fin- 
ishing system, a section of which is represented in Figure 
3 and identified with reference number 150. As with other 
finishing systems known in the art, the finishing system 
150 of Figure 3 comprises various pieces of equipment 
arranged in a line to simultaneously perform multiple 
functions on multiple preprinted and rewound webs 110 
and 112. However, those skilled in the art will appreciate 
that the teachings of this invention could be applied to in- 
line web finishing operations as well. 

[0017] [0017] As is conventional, the machines of the web finish- 
ing system 150 (e.g., perforators, gluers, die cutters, ro- 
tary cutters, etc.) operate on the webs 110 and 112, which 
can be formed of the same or different substrate material 
(including weight and type). The webs 110 and 112 oper- 
ated on by the web finishing system 150 of this invention 
can be essentially identical to the webs 10 and 12 repre- 
sented in Figure 1, which have repeat lengths of print im- 
ages 14 of multiple individual images 20 and 22. To en- 
able simultaneous operations to be performed on the 
webs 110 and 112, the webs 110 and 112 must be accu- 
rately registered with each other. As such, the machines 
of the web finishing system 150 are registration-sensitive 


and are therefore preferably equipped with an indepen- 
dent scanning system (not shown) capable of recognizing 
registration marks printed (or otherwise detectable) on the 
webs 110 and 112. Each machine is also conventionally 
equipped with at least one function cylinder (not shown) 
that, in combination with its scanning system and regis- 
tration marks (124 in Figure 2) on the webs 110 and 112, 
acts on the webs 110 and 112 in precise coordination with 
the print images 114 on the webs 110 and 112. 
[0018] [0018] Each preprinted and rewound web 110 and 112 is 
transported throughout the finishing system 150 with its 
own transport system 130 and 132. Each transport system 
130 and 132 generally includes a series of draw rollers 
that are driven independently to transport its web 110 and 
112. The draw rollers of the different webs 110 and 112 
can be operated at slightly different speeds to compen- 
sate for any misregistration to maintain the "local func- 
tion" of the function cylinder of each machine without up- 
setting the web tension. At least one scanner is installed 
to monitor the printed registration marks 124 on the "pri- 
mary" web 110 to generate a virtual master reference sig- 
nal. This virtual master signal governs the speed of the 
transport system 130 for the primary web 110. The pri- 


mary web 110 is not severed to the desired product 
lengtli until it passes tlirougli a final rotary cutter 128. 
[0019] [0019] In Figure 3, three webs 112 are shown being intro- 
duced into the web finishing system 150 prior to the final 
rotary cutter 128. These webs 112, referred to as the "sec- 
ondary" webs 112, have their own independently driven 
draw roller transport systems 132. At least one secondary 
scanner is installed to monitor the speed of the secondary 
web transport system. The speed of the secondary web 
transport system 132 is determined by comparing the dif- 
ference in distance between the printed registration marks 
124 on the primary and secondary webs 110 and 112. By 
increasing or decreasing the speed of the secondary web 
transport system 132, the printed registration marks 124 
of the secondary webs 112 can be brought in synchro- 
nization with the primary web 110. Before registration 
with the primary web 110, the secondary webs 112 are 
passed through at least one additional rotary cutting de- 
vice 126 that is equipped with an independent registration 
scanning system and a function cylinder that is also in 
registration with the printed registration marks 124 of the 
primary web 110. As represented in Figure 2, the pre- 
cutter 126 severs the secondary webs 112 into press re- 


peat lengths 118 (one press repeat length 118 of a sec- 
ondary web 112 may contain several equal lengths of fin- 
ished product). These severed lengths 118 of the sec- 
ondary webs 112 are then placed in register onto the pri- 
mary web 110 by aligning their leading cut edges 
(produced by the severing operation) with the print im- 
ages 114 of the primary web 110, as evidenced by the 
phantom lines 116 in Figure 2. The primary web 110 is 
preferably folded over the lengths 118 of the secondary 
webs 112 to prevent their subsequent movement relative 
to the primary web 110. By severing the secondary webs 
112 into lengths 118 that are individually registered with 
the primary web 110, differences in the behavior of the 
localized and cumulative errors of the webs 110 and 112 
are eliminated. Also eliminated is the requirement to ad- 
dress any tension upset because of stretching or shrinking 
of the webs 110 and 112. 
[0020] [0020] A multiple web control system 160 that can be im- 
plemented with the web finishing system 150 of Figure 3 
is schematically represented in Figure 4. The function of 
the control system 160 is to perform a multiple web of- 
fline operation without the concern for slight paper length 
variances of the webs 110 and 112. A key to accomplish- 


ing this task is the method of the registration control and 
l<eeping each web 110 and 112 independently controlled 
via their separate web transport systems 130 and 132. 
[0021] [0021] In carrying out the control method, a virtual master 
reference signal is first generated. This signal is varied by 
the operators via control stations (not shown) that can be 
conventionally provided. The primary web 110 is locked 
into the speed of the virtual master signal. Figure 4 shows 
the primary web 110 as being dispensed from a roll 140 
and maintained as a continuous web until it is cut into 
products at the final rotary cutter 128, as discussed 
above. Figure 4 also shows one of the secondary webs 
112 dispensed from a roll 142 and driven by its own inde- 
pendent web transport system 132 to the pre-cutter 126, 
as discussed previously. The pre-cutter 126 cuts the sec- 
ondary web 112, and a pre-cutter tape system 134 then 
places the severed web 112 into the continuous stream of 
the primary web 110 prior to encountering the final rotary 
cutter 128. More particularly, the tape system 134 prefer- 
ably operates to individually align each length 118 of the 
secondary web 112 with the primary web 110 by aligning 
their leading cut edges with the print images 114 of the 
primary web 110 as shown in Figure 2, before the webs 


110 and 112 encounter the final rotary cutter 128. The 
tape system 134 also preferably performs the operation of 
folding the primary web 110 over the lengths 118 of the 
secondary webs 112 to prevent their subsequent move- 
ment relative to the primary web 110. 
[0022] [0022] A key element is the synchronization of the webs 
110 and 112, both the cut-to-image of the secondary 
web 112 in relationship to the pre-cutter 126 and the 
synchronization of the leading cut edge of the secondary 
web 112 in relationship to the print images 114 of the 
primary web 110, as evident from Figure 2. A control con- 
cept capable of this is as follows. The primary web 110 is 
pulled via the virtual master-controlled web transport 
system 130, and all primary web tool cylinders are inde- 
pendently registered to the print images 114 of the pri- 
mary web 110. The secondary web 112 requires two con- 
trol steps. The first step is to register the knife position of 
the pre-cutter 126 against the primary web 110 with the 
use of a scanner 136 or other sensing device that moni- 
tors the primary web 110, e.g., via its registration marks. 
This information is fed back to a controller 144 that con- 
trols the pre-cutter 126 and the secondary web transport 
system 132. The second control step involves registering 


the print image 114 of tlie secondary web 112 to tlie l<nife 
position of tlie pre-cutter 126. Since tlie pre-cutter l<nife 
position is registered to tlie primary web 110, movement 
of tlie secondary web 112 to tlie pre-cutter 126 must also 
be controlled so that its print image 114 is also registered 
to the knife position of the pre-cutter 126. This position 
control is performed by the controller 144, whose input 
further includes a second scanner 138 (or other suitable 
sensing means) that monitors the secondary web 112 
against the position of the tool cylinder on which the knife 
of the pre-cutter 126 is mounted. Using the positional 
feedback of the scanner 138, the web transport system 
132 is operated to move the secondary web 112 to the 
pre-cutter 126 so that the printed image 114 of the sec- 
ondary web 112 is synchronized with the pre-cutter knife, 
and therefore with the print image 114 of the primary web 
110. The controller 144 also operates on the basis of 
feedback from a registration encoder 146 associated with 
the pre-cutter 126 to register the pre-cutter 126 against 
the primary web 110 and register the secondary web 112 
against the pre-cutter 126. 
[0023] /^oo237 While the invention has been described in terms of 
specific embodiments, it is apparent that other forms 


could be adopted by one skilled in the art. Accordingly, it 
should be understood that the invention is not limited to 
the specific embodiments illustrated in the Figures. In ad- 
dition, the method and system of this invention could be 
used to process sheet materials other than printed paper, 
such as plastic, metal foils, etc. Therefore, the scope of 
the invention is to be limited only by the following claims. 


